
0139-0023

The sightline towards the quasar Q0139−0023 (V = 19.0, zem = 1.384) contains a DLA system at

zabs = 0.6828 with a column density of log N(HI) = 20.60+0.05
−0.12 cm−2 (RTN06). Infrared J,H, and

K band images were obtained of this field.

Three σ surface brightness limits and seeing measurements for these observations are

given. These limits indicate that a galaxy with diameter d = 10 kpc, as faint as LJ = 0.05L⋆
J , LH

= 0.08L⋆
H , LK = 0.11L⋆

K can be detected at the absorber redshift.

Images:

30′′× 30′′ PSF-subtracted J,H,K images of the field are shown. North is up and east is to the left.

The images correspond to ≈ 212 × 212 kpc2 at the absorber redshift. The quasar PSF subtraction

residuals have been masked, and the position of its center is marked by a “+”. The quasar PSF

subtraction revealed no objects within the subtracted region.

Photo-z’s:

Objects 2 and 3 are listed in the SDSS database and have zphot = 0.033 ± 0.164 and 0.083 ± 0.307,

respectively. SDSS optical photometry was used to supplement our infrared photometry of this

field. The IR colors of Object 1 are inconclusive; the large uncertainty in the magnitudes of Object

1 make it difficult to constrain its redshift. The best-fit stellar population synthesis model to our

photometry and AB-converted SDSS photometry for Objects 2 and 3 are shown. The photometric

redshift obtained for Object 2 is consistent with the absorber redshift, but inconsistent with the

photometric redshift in the SDSS database. Addition of the IR data resulted in better constraints

on the photo-z fit, making our redshift determination more reliable. Therefore, Object 2 is selected

as the candidate absorber in this field.





Table 1: 3σ Surface Brightness Limits (µ) and Seeing Measurements (Θ)

Q0139−0023

µJ µH µK ΘJ ΘH ΘK

(mags/arcsec2) (arcsec)

22.7 22.3 21.9 1.2 1.0 0.7

Table 2: Q0139−0023 Infrared Photometry
Q0139−0023

zabs = 0.6828

Object ∆αa ∆δa θa J ± σJ DS (Npix)b H ± σH DS (Npix)b K ± σK DS (Npix)b

′′ ′′ ′′

QSO 0.0 0.0 0.0 18.87 ± 0.01 11.2 (107) 18.33 ± 0.01 14.9 (80) 18.84 ± 0.02 10.0 (56)

1 +5.3 −1.9 5.7 23.36 ± 0.20 3.2 (6) 22.21 ± 0.14 2.6 (13) 23.25 ± 0.28 1.9 (5)

2 −3.5 −4.6 5.7 22.60 ± 0.14 2.3 (17) 20.90 ± 0.07 2.6 (43) 21.60 ± 0.12 2.6 (17)

3 −0.2 −8.2 8.2 21.62 ± 0.08 2.8 (34) 21.05 ± 0.07 2.6 (37) 22.21 ± 0.17 2.5 (10)

aRelative to the QSO.
bNpix is the number of pixels within the detection isophote.

Table 3: Photometric Redshift Results

Absorber Model

# θa b Age τ E(B − V ) Z zphot ± σzphot

′′ kpc Gyr

2 5.7 40.7 0.1000 0.1000 0.1000 0.0500 0.661±0.075

3 8.2 58.0 3.0000 0.1000 0.0000 0.0040 0.030±0.040

aRelative to the QSO




